Purification and characterization of bovine cardiac calmodulin-dependent myosin light chain kinase.
Myosin light chain kinase, which is located primarily in the soluble fraction of bovine myocardium, has been isolated and purified approximately 1200-fold with 16% yield by a three-step procedure. The approximate content of soluble myosin light chain kinase in heart is calculated to be 0.63 microM. The isolated kinase is active only as a ternary complex consisting of the kinase, calmodulin, and Ca2+; the apparent Kd for calmodulin is 1.3 nM. The enzyme also exhibits a requirement for Mg2+ ions. Myosin light chain kinase is a monomeric enzyme with Mr = 85,000. The enzyme exhibits a Km for ATP of 175 microM, and a K0.5 for the regulatory light chain of cardiac myosin of 21 microM. The optimum pH is 8.1. Kinase activity is specific for the regulatory light chain of myosin. The specific activity of the isolated enzyme (30 nmol 32P/min/mg of protein) is considerably less than and corresponding values reported for the skeletal and smooth muscle light chain kinases. This is probably due to proteolysis during extraction of the myocardium, a phenomenon which has, as yet, proven impossible to eliminate. In contrast to the smooth muscle enzyme (Adelstein, R.S., Conti, M.A., Hathaway, D.R., and Klee, C.B. (1978) J. Biol. Chem. 253, 8347-8350), the cardiac kinase is not phosphorylated by the catalytic subunit of cAMP-dependent protein kinase.